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NORTWEST OIL DRAIN, SEGMENT 1
SAMPLING AND ANALYSIS PLAN (SAP) AND
QUALITY ASSURANCE PROJECT PLAN (QAPP)

1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) and Quality Assurance Project
Plan (QAPP) (SAP/QAPP), in concert with the Description of Work
presented as Attachment A, outline the methods to be used for remedial
action and confirmation of cleanup performance standards for Segment 1
of the Northwest Oil Drain (NWOD) Canal. This plan includes
refinements based on results of the Segment 1 Test Section and has been
prepared to monitor quality during implementation of the Northwest Oil
Drain (NWOD) remedial activities in Segment 1 of the NWOD Canal. All
sampling and analyses performed are intended to conform to EPA’s
guidance regarding sampling, quality assurance/ quality control, data
validation, and chain of custody procedures as needed for the project.

The purpose of this SAP/QAPP is to outline the anticipated processes and
anticipated procedures for collecting confirmation samples and quality
assurance/quality control (QA/QC) data to verify achievement of
remedial objectives in Segment 1. The Working Group has used the
Segment 1 Test Section information and experience to refine the
SAP/QAPP for the remainder of Segment 1.

The SAP/QAPP is intended to be a flexible document that will be
amended as a result of observations and/or modifications made during
removal activities within Segment 1. Amendments to the approved
SAP/QAPP for Segment 1 will be reviewed and approved by the United
States Environmental Protection Agency (EPA) and Utah Department of
Environmental Quality (UDEQ).

The intent of the QA /QC sampling is to (1) confirm that observable
sediment has been removed to the extent practicable, (2) verify that the
remaining canal-bottom material meets project performance standards,
and (3) confirm the project maintains protection of water quality during
the work.

The “Canal Bottom” is defined as the exposed sidewalls and base of the
canal below the ordinary water level in the canal (approximately elevation
4210 feet (NAVDS3).
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1.1 Project background

The NWOD project consists of removal and disposal of hydrocarbon-
impacted (tested non-hazardous), shallow residual sediment from the
NWOD Canal. The NWOD Canal begins in the vicinity of the Rose Park
neighborhood of Salt Lake City and flows north to Farmington Bay before
discharging into the Great Salt Lake. This SAP/QAPP addresses Segment
1 of the NWOD, which is approximately 3,800 feet in total length
(including the Segment 1 Test Section, which is approximately 1,000 feet
in length) extending from Boy Scout Drive in Salt Lake City to the Lift
Station at the Salt Lake City Wastewater Reclamation Facility. The
Segment 1 Test Section is an approximately 1,000 foot portion of Segment
1 from the headwall to the south Tesoro pipeline crossing.

The project is being carried out under an Administrative Order on
Consent (AOC) under the jurisdiction of the EPA. An initial removal
action was conducted from 2004 to 2006, during which bulk sediment
ranging in thickness from 4 to 6 feet on average was removed through a
hydraulic dredging method. The current removal action is being
performed to remove residual sediment that remains on the bottom of the
canal, which was not recovered during the 2004 to 2006 removal action.
Attachment A provides a more detailed description of the Segment 1
residual sediment removal project.

The residual sediment removal action will consist of draining the canal in
sections through a dike and bypass pump system, removal of the
hydrocarbon impacted sediment, management/transportation of the
sediment, and disposal/recycling of the sediment at an appropriate
facility.

The experience to date in Segment 1 has established the following
sequence to be an effective means of removing the residual sediment:

e Draw down the water in the canal in a controlled manner at a
uniform rate of about two feet per day.

e Complete a bulk removal with the excavator removing the majority
of the soft, wet sediment from the drained canal (1st pass).

e Following bulk removal subdivide the drained canal with cross
dikes into sections that are 200 to 400 feet long.

e Complete the cleanup pass for each 200-400 ft. long section as
follows

0 remove the accumulated seepage water from the section
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0 complete a cleanup pass with the excavator removing the
remaining sediment and penetrating a few inches into the
Canal Bottom to expose native materials

0 complete the visual testing and confirmation sampling as
soon as reasonably possible following the cleanup pass,
before the section is inundated with seepage water.

The project is being carried out by the Northwest Oil Drain Working
Group (comprised of Salt Lake City Corporation, BP Products North
America Inc., and Chevron U.S.A. Inc.). Working Group consultants will
serve as the Working Group Representative(s) for QA/QC during
performance of the removal action.

1.2 SAP/QAPP Objectives and scope

The objective of this SAP/QAPP is to clearly delineate QA /QC sampling
procedures and reporting procedures, which will be used to confirm
achievement of the project data objectives. The QAPP is intended to
provide data that are scientifically valid and legally defensible. Data
collected during the project will be used to support the determination of
project completion.

The following testing and sampling activities will be implemented for the
NWOD project:

e Visual inspection and sampling of the Canal Bottom to verify that
sediment removal performance standards have been met
e Monitoring of down-gradient canal water.

This SAP/QAPP does not address the canal residuals that exceed the
project cleanup objectives beyond/outside of the Canal Bottom. A
separate sampling and analysis plan to evaluate the lateral extent of such
material beyond the canal-bottom will be prepared at a later date and
submitted to EPA and UDEQ for review and approval.

1.3 SAP/QAPP Organization

This SAP/QAPP is organized in accordance with EPA Requirements for
Quality Assurance Project Plans for Environmental Data Operations, EPA
QA/R-5, Interim Final, November 1999 (EPA 1999). Section 1.0 of the
SAP/QAPP provides a description of the project, the objectives of the
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SAP/QAPP, and organization of the SAP/QAPP. The remaining sections
are described below.

Section 2.0 - Inspection and Sampling Program
Section 3.0 - Field Methods and Procedures
Section 4.0 - Project Management

Section 5.0 - Measurement and Data Acquisition
Section 6.0 - Assessment and Oversight

Section 7.0 - Data Validation and Usability
Section 8.0 - References

Attachment A - Description of Work
Attachment B - Method Detection Limits (MDLs) and Practical
Quantitation Limits (PQLs)
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2.0 INSPECTION AND SAMPLING PROGRAM

This SAP/QAPP has been developed to present the tasks and associated
procedures that will be used to document completion of the work in the
canal through qualitative (visual) inspections and quantitative
(confirmation) sample collection and analysis. This section describes the
general types of inspections, monitoring and sampling to be performed,
and Section 3 presents the anticipated procedures to be followed.

During the removal of sediment, visual inspection will be performed on
the drained Canal Bottom to verify to the extent practicable that residual
impacted sediment has been removed. Following residual sediment
removal and visual verification, confirmation samples will be collected
from the Canal Bottom, plus appropriate Quality Control (QC) samples.

Inspection, monitoring and testing activities will also be performed to
observe water quality downstream of the work area(s), such that
corrective measures can be taken, if needed.

2.1 Canal Bottom Qualitative (Visual) Inspection

Visual observation will be performed during removal to verify that the
dark, hydrocarbon impacted, residual sediment (i.e., “A Layer”) has been
removed to the extent practicable to expose the light-gray, native clay (i.e.,
“B Layer”) comprising the Canal Bottom. The inspection process should
be able to be performed over the entire bottom of the canal as a result of
the canal bypass and draining process. There may be some limitations
(e.g. seepage water at the bottom of the canal, mud, etc.), but in general
the full Canal Bottom is intended to be visually inspected to the extent
practicable.

2.2 Discrete Sampling

Discrete sampling will be conducted to help the Working Group’s
Representative(s) correlate visual observations with the performance
standards. It will also be conducted in areas where there is uncertainty
from the visual inspection that the exposed Canal Bottom materials will
meet the project performance criteria. Discrete sampling and analysis will
also be conducted to document the character of Canal Bottom Residuals
that remian in place following the cleanup.
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2.3 Quantitative (Confirmation) Sampling

Following removal of the A-Layer sediment, confirmation samples will be
collected from the Canal Bottom to quantitatively confirm that
performance standards have been met. Confirmation (composite) samples
will be collected to represent approximately every 200 linear feet along
Segment 1 of the canal. The Working Group QA /QC Representative(s)
will select the sample locations within each 200-foot segment and perform
the sampling as described in Section 3. Sample collection will be manual
or mechanical (or a combination) as determined in the field by site-specific
conditions. Samples will be collected from the Canal Bottom surface to a
depth of 6 inches after residual sediment removal.

24 Canal-Bottom Residuals

The work in the Segment Test Section revealed hydrocarbon stained soils
located along the upper portion of the canal sidewalls. This staining is
referred to as the “Canal Sidewall Residuals” in this document. Based on
analytical data, the hydrocarbon concentrations in the Canal Sidewall
Residuals exceed the performance standards at various locations along the
Test Section. These Canal Sidewall Residuals were left in place with
agency approval as further excavation work would have undermined the
physical integrity of the canal and potentially impacted utilities (such as
overhead power) on the western edge of the canal. The Canal Sidewall
Residuals will be characterized and managed in the future as noted in this
document.

Canal Sidewall Residuals are a subset of Canal Bottom Residuals which
are defined as Canal Bottom materials that exceed project performance
standards and remain in place after the sediment removal work, generally
due to practical excavation limitations such as steep canal side walls or
pipeline crossings. The Canal Bottom Residuals will be mapped and will
be characterized by the collection and analysis of discrete samples for
TPH-DRO and O&G during the progress of the removal work. The Canal
Bottom Residuals will be documented in a construction completion report
and in an Operations and Maintenance Plan (O&M Plan). The O&M Plan
will set forth procedures to manage Canal Bottom Residuals. Canal
Bottom Residuals do not include locations along the bottom centerline of
the canal where contamination is encountered (either before or after
removal) and can be easily removed without impacting the integrity of the
canal.
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Agency approval will be required to classify areas of the canal as Canal
Bottom Residuals to remain in place.

2.5 Canal Water Quality Monitoring
2.5.1 Monitoring During Removal Activities

Canal water quality will be monitored during the removal activities. An
intent of the removal action is to conduct activities in such a manner that
does not cause downstream exceedances of project water quality criteria.
The canal water quality will be monitored through visual inspections for
persistent hydrocarbon sheen on the water and turbidity measurements
on a daily basis.

2.5.2 Managing and Monitoring After Removal Activities

Floating booms will be installed in the canal following sediment
excavation to capture potential sheens that might be released from the
Canal Bottom during and after re-flooding the canal. Based on prior
observations, any sheen that would occur, as well as any floating debris,
would be expected to be pushed by prevailing winds and accumulate
behind the booms placed across the canal. Booms will be installed and
managed as follows:

Floating booms will be installed across the canal before it is re-flooded, in
the following configuration:

e A pair of hard and soft (sorbent) booms at the upstream and
downstream ends of the drained portion of the canal, intended to
segregate incoming material from material released from within the
drained portion of the canal after it is re-flooded.

e Intermediate soft booms at approximately 1,000 foot intervals along
the drained portion of the canal, intended to capture potential
intermediate sheens moving up and down the re-flooded canal
with the prevailing winds.

The visual monitoring of the canal once it is re-flooded will consist of the
following activities.

e Sheen classification: Sheens will be described based on their color
in accordance with the NOAA Shoreline Assessment Manuall.

1 National Oceanic and Atmospheric Administration. 2000. Shoreline Assessment Manual. HAZMAT Report
No. 2000-1. Seattle, Washington.
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Colors used to describe sheens, from thickest to thinnest, are brown
(0.003 mm thick). Rainbow (0.0003 mm thick), and silver (0.00007
mm thick).

Visually monitor the water in the canal and at the booms for the
presence of persistent sheen daily during the first week of
following re-flooding of the drained canal.

Then visually monitor the water in the canal and at the booms
weekly as long as persistent sheens remain.

If a persistent brown or rainbow sheen of notable extent
accumulates at a boom(s) then remove then sheen with sorbent
pads and booms, with a vacuum truck, or other effective measures.
Once visual inspections show that persistent brown or rainbow
sheens of notable extent are no longer accumulating within the re-
flooded portion of the canal, then with EPA’s prior approval,
remove the booms and discontinue monitoring.
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3.0 INSPECTION AND SAMPLING PROCEDURES

Presented below are the field inspection, monitoring and sampling
procedures to assure work quality. All inspection and sampling will be
performed according to this SAP/QAPP and a Site Health and Safety Plan
(HASP). All inspection and sampling personnel will read and understand
the SAP/QAPP and HASP prior to initiating field activities. Prior to
beginning each day’s field activities, a safety "tailgate" meeting will be
held.

3.1 Confirmation Zones

The canal will be divided into confirmation zones that are generally 200
feet long along the length of the canal (called “zones” within the
SAP/QAPP). The zones are shown on Figures A-1 through A-16 of
Attachment A, and are listed on Figure 3-1.

The name of each zone will be based on the canal stationing near the
middle of the length of the zone. For example, the zone extending from
STA 1005 to 1007 is designated Z-1006.

The zones at the start and end of Segment 1 and at the Tesoro Pipeline
crossings are shorter than 200 feet as shown on the drawings figures
included in Attachment A. In the situations where a zone length is less
than 200 feet, the confirmation zone number is followed by an “A”, “B”, or
“C” to indicate it is a subset of a full zone.

3.2 Canal Bottom (Visual) Inspection

Visual observation will be performed by both the Working Group’s
Designated Representative, and by the agencies’ representative (if
present), to verify removal to the extent practicable of the dark
hydrocarbon impacted A Layer to expose the light-gray, native clay (i.e.,
“B Layer”) comprising the Canal Bottom. The inspection process will be
performed zone by zone over the entire length of the Canal Bottom. The
Working Groups Representative(s) will direct the contractor where
additional sediment removal is required to best assure achievement of the
quantitative (confirmation) sampling criteria described below.

The characteristics that distinguish the A- and B-Layer materials from one
another, and which are intended to be used during the field inspection
process, are listed on the table below. It is possible that some A- and B-
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layer materials could be intermingled due to the removal process, and the
Working Group Representative(s) will evaluate the extent to which such
materials require removal to achieve the project performance standards.

A Layer: Sediment Characteristics B Layer: Native Soil Characteristics
(to be removed) (to remain in place)

e Dark brown to black color e Light tan to gray color

e Wet and soft density e Moist and firm density

e Visible hydrocarbons

The Working Group’s Representative(s) will provide the first
acknowledgement of achievement of the “visual clean” standard within a
zone. The Working Group’s Representative(s) will also coordinate with
the agencies’ representative for a visual inspection of the completed 200-
foot zone as soon after completion of the zone as possible. Visual
inspection is expected to be performed primarily from the top banks of the
canal for safety reasons; the Contractor will provide an excavator to
support visual inspections and confirmation sampling.

It is anticipated that the Working Group’s Representative(s), in
cooperation with the agencies’” representative, will gain experience during
the removal, visual inspection, and confirmation sampling process, such
that the removal and achievement of performance standards is completed
in an efficient manner.

3.3 Canal Bottom Discrete Sampling

Discrete sampling of the exposed canal-bottom material will be conducted
in the following situations:

e To help the Working Group’s Representative(s) correlate visual
observations with the performance standards in the first zones to
undergo removal

e To determine if material with uncertain visual characteristics meets
the project performance criteria

e To characterize Canal Bottom Residuals that will remain in place
after the sediment removal work.
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Discrete samples will be collected of the exposed surface material (top 6
inches) in the canal and analyzed for TPH-DRO and Oil & Grease. It is
expected that discrete sampling will be utilized to develop a reasonable
degree of confidence in the visual inspection findings, particularly during
the Test Section work, and less frequently thereafter, and for specific
situations where there is uncertainty with the visual classification. Either
the Working Group’s Designated Representative or the agencies’
representative can select Canal Bottom locations for discrete sampling.

Upon completion of the visual inspection, confirmation sampling for the
completed zone will be implemented as described below.

3.4 Canal Bottom Quantitative (Confirmation) Sampling

The performance standards established for the 2004-2006 bulk removal
operations required Canal Bottom sampling and achievement of the
following dry-weight basis performance standards:

e TPH-DRO - 100 mg/kg (EPA Method 8015B)
e Oil & Grease - 300 mg/kg (EPA Method 1664 with Silica Gel
Treatment)

These standards (referred to as the “100/300 performance standards”)
were based on historical Recommended Cleanup Levels (RCLs) adopted
from the Utah Department of Environmental Quality (UDEQ) Leaking
Underground Storage Tank (LUST) Program.

Upon removal of the visually impacted sediment (A-Layer) a composite
sample will be collected at the Canal Bottom (exposed A/B interface) as
described below. The sample will be analyzed for TPH-DRO and Oil &
Grease based on a dry-weight basis for comparison to the 100/300
performance standards; if these standards are achieved the removal action
will be considered complete for the canal zone represented by the
composite sample.

If the 100/300 criteria are not achieved, then the Working Group will
apply one or more of the following options to that zone (i.e., the 200-foot
section from which the sample was collected), and perform re-sampling as
described below, until the 100/300 performance standards are achieved.
In the event that one of the two performance standards are met in the
initial sampling (e.g., TPH-DRO), but not both, then subsequent sampling
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and analysis will be performed only for the parameter that did not yet
achieve the performance standard.

e Option A. Analyze the archived samples of each aliquot of the failing
confirmation sample to establish the source of the failing confirmation
sample (provided that discrete samples have been properly archived
for each aliquot). Remove additional sediment from the portion of the
canal represented by each failing aliquot? and then retest the entire
confirmation zone through the sampling (re-sampling) procedure
described below, or

e Option B. Collect discrete (grab) samples within the bottom of the
canal throughout the confirmation zone for analysis to characterize the
extent of the area exceeding the performance standards in that
confirmation zone. Then remove additional Canal Bottom soil in the
portions of the confirmation zone represented by each failing discrete
sample and then retest the entire confirmation zone through the
sampling (re-sampling) procedure described below, or

e Option C. Remove additional Canal Bottom soil throughout the entire
confirmation zone and then retest the entire confirmation zone
through the sampling (re-sampling) procedure described below.

If at any time during sampling, whether collecting discrete samples or
collecting individual aliquots for a composite sample(s), obvious signs of
contamination are observed (such as NAPL in root casts or in fractures
within the soil matrix), and the area is easily accessible (such as the
bottom of the canal) and further excavation will not impact the integrity of
the canal, the area will be documented for further activities. At that point,
further investigation will commence (such as trenching) to define the
extent of the hot spot(s). This information will be used to guide additional
excavation to address the hot spot(s).

After the additional area(s) has been excavated, further sampling will be
performed to document that the contamination has been removed to the
performance standard or to the extent practicable to avoid impacting the
integrity of the canal (e.g., slope instability of the canal sidewalls).

In the event that sampling shows hydrocarbon impacts that extend deeper
than one foot into the native clay in a certain area, the Working Group
may want to further examine the selected remedy for this area.

2 Typically each confirmation sample is made up of six aliquot, and each aliquot
represents 1/6 of the confirmation zone. Figure 3-2 indicates the area represented by
each aliquot.
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Consideration of alternative actions will be discussed with the regulatory
agencies.

The following method for collecting confirmation samples applies to each
zone, and is applicable for the first sample and any re-sampling
performed (if needed) except for at the Tesoro Pipeline Crossings as
described in Section 3.5. Confirmation samples will be collected and
composited within each zone along Segment 1 of the canal. The Working
Group Representative(s) will select the sample locations within each zone
and perform the sampling. The location of each aliquot for the
confirmation sample will be selected based on a stratified-random method
as described below.

Stratified Sample Areas. Each 200-ft. long confirmation zone is
subdivided into two 100-ft long sub-zones, designated

e Subzone A

e Subzone B.

The sample area for each aliquot will be a subdivision of a subzone,
designated as follows:

C aliquot from near the centerline (C) of the Canal Bottom in the
subzone.

w aliquot from west (W) of the centerline and up the sidewall of
the Canal Bottom in the subzone.

E aliquot from east (E) of the centerline and up the sidewall of the
Canal Bottom in the subzone.

The number of subzones in each Confirmation Zone is presented on
Figure 3-1. Confirmation Zones that are less than 200 ft. long will
typically have only one subzone.

Random Locations. The location of each aliquot along a 100-ft. long
subzone will be established randomly. A random-number generator
will be used to provide an independent number between 1 and 99 for
each aliquot. The random number will be added (in feet) to the
station number at the start of the subzone to establish the random
location of the aliquot in the subzone.

The aliquots, taken from the top six inches of the Canal Bottom soil, will
be combined together and homogenized to form one composite sample
per zone. Two subzones per Confirmation Zone will provide six aliquots
for a Confirmation Sample. Only one subzone in a shorter Confirmation
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Zone will provide three aliquots for a Confirmation Sample. Figure 3-2,
Field Data Sheet - Confirmation Sampling, shows a schematic diagram of
the stratified-random method to be used to collect the aliquots for the
composite sample for each Confirmation Zone.

Aliquots will not be collected from stained native soil areas, also referred
to as Canal Bottom Residuals, which have been jointly identified and
excluded from confirmation sampling by the Working Group
Representative and the agencies’ representative. For example the stained
sidewalls along the east and west sidewalls of the Test Section, located
above a characteristic peat maker bed, are not included in the
Confirmation Samples for the Test Section.

An example of how the composite sample will be prepared is presented
below for the 200-foot canal zone between Stations 1003+00 and 1005+00
(zone number Z-1004).

Example:

o Divide the Confirmation Zone into two subzones:
* Subzone A: STA 1003 to STA 1004
* Subzone B: STA 1004 to STA 1005
o Generate three random numbers for each subzone
=  Subzone A: 27,42, 88
=  Subzone B: 19, 60, 72
o Calculate random location of aliquots within each subzone by
adding the random number (expressed in feet) to the start
station of the subzone
* Subzone A: C@1003+27, W @ 1003+42,E @ 1003+ 88
* Subzone B: C@1004+19, W @ 1004+60, E @ 1004+72
o Collect the C, W, E aliquots (six-inch deep into Canal Bottom
soil) from the three designated random locations respectively
for each subzone. Extract equal portions of Canal Bottom soil
from each aliquot for compositing and mixing in a stainless steel
bowl or plastic bag
 Fill the laboratory sample container (jar) with a portion of the
mixed, composite sample for submittal to the laboratory.

Bulk samples will be collected from the bottom of the canal to a depth of
approximately six inches using either manual or mechanical methods
depending on access to the bottom of the canal and the physical
characteristics of the material to be sampled. Because access to the bottom
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of the canal will be limited in most areas due to safety concerns, the
aliquots will likely be collected using an excavator bucket or with Shelby
tubes deployed from the excavator bucket. The intent will be to collect
individual aliquots of equal volume from the west, middle and east
locations; and then the Working Group Representative(s) will extract a
smaller portion of soil from the bulk sample for development of the
composite sample for that section of the canal. The composite sample will
be placed in the laboratory supplied containers with dedicated, stainless
steel spoons or equivalent tools.

The locations and times of sample collection will be entered in the field
data sheet, along with any other pertinent data (e.g. weather, moisture
content, layer, etc.). Sampling locations may be altered due to obstacles in
the canal or canal geometry restrictions. Altered sample locations will be
noted in a field logbook.

It is anticipated that approximately 22 confirmation samples will be
collected from 22 zones in Segment 1 of the NWOD (see figures of
Attachment A and Figure 3-1). In addition, the following QA/QC
samples will be collected:

e replicate samples, one for every 10 composite sample.

e rinseate samples, one for every 10 composite samples, collected by
pouring deionized water over field sampling equipment (e.g., trowel
or backhoe bucket between composite sample locations)

e matrix spike/matrix spike replicate samples, one for every 10
composite sample.

Additional QA /QC samples will be collected, if necessary, to provide a
data validation rate of 10%, or one set of QA /QC samples per 10 field
samples.

The QC samples will be analyzed for both TPH-DRO and Oil & Grease by
the same methods described herein. Additional laboratory QC samples
will be analyzed for internal laboratory quality assurance.

3.5 Sampling at Tesoro Pipeline Crossings

Tesoro owns and operates two sets of pipelines that cross Segment 1 of the
Northwest Oil Drain (NWOD) Canal, referred to as the South Tesoro
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Pipeline Crossing (between STA 1010 and 1011) and the North Tesoro
Pipeline Crossing (between STA 1028 and 1029). The Working Group’s
work plan for the removal of sediment from the crossings establishes
Pipeline Crossing Work Zones (the crossings plus 20 feet on either side of
each crossing) where use of an excavator is not allowed as a protective
measure to limit the potential for damage to the pipelines. Workers are
not allowed in the canal because of slope stability considerations.

Sediment removal within the Pipeline Construction Work Zones is limited
to what can be completed with a small remote controlled skid steer loader.
The skid steer loader is not capable of executing a complete cleanup pass
to the same degree as is accomplished by the large long-reach excavators
used for the rest of the canal. Consequently a canal-bottom residual layer
will remain after sediment removal in the Pipeline Crossing Work Zones.

The sampling of the Pipeline Crossing Work Zones will consist of discrete
samples only, with no composited confirmation samples. The discrete
samples will be collected as follows:

e Canal-Bottom Residuals. Collect three discrete samples
representing the visually more impacted material from Pipeline
Crossing Work Zones, one from along the centerline of the canal,
one from the west sidewall, and one from the east sidewall, from
locations that are reasonably accessible.

e Edge of Pipeline Crossing Work Zones. Collect one discrete sample
just beyond and outside of each end of each Pipeline Crossing
Work Zone, in the area of the canal that has received a cleanup pass
by the large long-reach excavator. These samples are intended to
show the non-impacted conditions just beyond the Pipeline
Crossing Work Zones.

Discrete samples will be collected of the exposed surface material (top 6
inches) in the canal and analyzed for TPH-DRO and Oil &Grease.

3.6 Canal Water Quality Monitoring

The planned removal of residual sediment from the canal through a water
by-pass and excavation approach will involve the management of canal
water and storm water that comes into contact with affected sediment.
The following types of water may be discharged to the NWOD and
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require management of turbidity and hydrocarbon sheens downstream of
the work area:

o Canal water diverted through the bypass pipes from the upstream
dam(s) to a downstream discharge point (north of the lift station),
which will not contact any waste or soils.

o Water pumped from the isolated sections of the canal to drain each
section prior to excavation. The initial drainage water will not have
received any wastes nor be expected to have concentrated any water
quality pollutants (similar to the diverted “canal water”). In the late
stages of canal drainage the removed water could contain more
entrained residual sediment, similar to “seepage water.”

o Seepage water that is expected to infiltrate into the canal and will
require systematic removal from the Canal Bottom using portable
pumps or a vacuum truck; this water may contain excess suspended
solids and hydrocarbons, and require proper management prior to
discharge into the canal.

o Water generated within the SPA(s), which may contain excess
suspended solids and hydrocarbons, and require proper
management prior to discharge into the canal.

o Storm water that falls within the canal work area and SPA and
comes into contact with affected sediment may require proper
management prior to discharge into the canal.

Seepage water that infiltrates a section of the canal after the sediment has
been removed, the area has been inspected and sampling results are below
the performance standard may be treated as canal water and does not
require water treatment unless there is an obvious sheen on the water. All
other seepage water that comes in contact with impacted sediment must
be treated as contact water.

Water management will include passing water that has contacted the
sediment (late stages of canal draining, seepage water pumped from the
canal, water generated within the SPAs, and storm water contacting
sediment) through weir tanks, oil water separators, and sand filters as
necessary to maintain downstream water quality. Sample collection and
analysis is not planned for the treated water at the point of discharge, but
rather will be assessed in combination with the bypass water at points
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upstream and downstream of the work areas to confirm overall canal
water quality.

Canal water quality will be monitored by the Working Group
Representative(s) during the sediment removal activities through daily,
visual inspections for persistent sheens on the water and by measuring
turbidity at upstream and downstream stations during the work for
Segment 1.

The downstream station will be a fixed location. For Segment 1 the
downstream location is at the box-culvert crossing at 2300 North Street,
about 1,500 feet downstream of the discharge point for the bypass water.
This station will monitor canal water quality as it flows into the
downstream segments of the canal (Segments 2 and 3). An upstream
station will also be used for comparative assessment of water quality, and
will be located upstream of the by-pass pumping station.

Turbidity meters will be used to measure turbidity of the canal water.
Equipment used for measurement of turbidity will be capable of
measuring in the range of 1 to 1000 Nephelometric Turbidity Units
(NTUs) at an accuracy of at least +/- five percent of the reading or 2
NTUs, whichever is greater. Turbidity measurements and instrument
calibration will be conducted in accordance with the manufacturer’s
operation instructions. Measurements will be taken at least twice daily at
each station along the centerline of the canal at approximately half the
depth of the canal water. Results will be recorded digitally by the meter
or in a field logbook and reported in the weekly progress meeting.

Because there may be increases in canal water turbidity that are the result
of influences other than the canal bypass and sediment removal activities,
turbidity will be measured both upstream and downstream of the work.
The difference in turbidity measurements will be used to determine if
additional engineering controls are needed to protect canal water quality.

The turbidity measurements at the downstream station will be compared
to measurements taken at the upstream station. A net difference in daily
average turbidity less than 70 NTUs will be considered acceptable. If a net
difference in daily average turbidity is greater than 70 NTUs or if
persistent visible hydrocarbon sheen is observed then operational changes
will be made to address the exceedances. This may include implementing
additional controls on captured water, as well as an evaluation of the need
for additional controls or modification of the work methods.
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3.7 EQUIPMENT DECONTAMINATION

Disposable sampling tools will be used to the extent possible to limit the
requirements for decontamination. Reusable sampling tools will be
decontaminated in water that contains “ Alconox” (non-phosphate
detergent) and then rinsed with tap water followed by a rinse of distilled
water. Pre-cleaning and decontamination water will be poured out on
land for evaporation; the water shall be discharged to areas that do not
drain directly into the canal.

3.8 Sampling Derived WASTE DISPOSAL

All sampling-derived waste (i.e., discarded sampling gloves, paper towels,
etc.) will be collected and disposed at the end of the day into a waste
container or other storage facility provided by the Contractor. Residual
sample materials (e.g., composite soil in bags) will either be placed with
the removed sediment or discarded with the disposable materials.
Following laboratory analysis, the laboratory will drum any residual
sample materials and properly dispose of the waste per the laboratory
protocol.

19 NWOD Segment 1 SAP/QAPP, Revised 12-15-2011





4.0 PROJECT MANAGEMENT
4.1 Distribution List

The appropriate number of copies of this SAP/QAPP will be submitted to
the following people:

e Ms. Kathryn Hernandez - U.S. Environmental Protection Agency

e Ms. Elizabeth Palmer - Utah Department of Environmental Quality
e Ms. Laura Briefer - Salt Lake City Corporation

e Mr. John Skance- BP

e Mr. Eugene Pak - Chevron

4.2 PROJECT/TASK ORGANIZATION

The Working Group is responsible for the overall management and
coordination of the project which include the following activities:

e Maintaining communications with the Agencies regarding the status of
this project

e Periodic progress reporting

e Review of contractor(s)-proposed changes to the specifications,
drawings, or SAP/QAPP and approval by Agencies as necessary.

e Construction oversight

e QA/QC Oversight

e Quality assurance review of laboratory data reports

¢ Final Construction Completion Report preparation.

4.3 Correspondence and Agency Acceptance

The Working Group, EPA and UDEQ will meet on a regular basis during
the sediment removal project to review the progress of the work and
adjust the QA /QC approach as appropriate in response to the conditions
encountered in the field. The following meetings are planned relating to
the Segment 1 work:

e Pre-Construction Meeting- The Working Group will chair a
pre-construction meeting with EPA and UDEQ in August 2011,
unless scheduled otherwise.

e Weekly Progress Meetings and Progress Reports- The
Working Group will chair progress meetings with the agencies’
representative(s). Unless scheduled otherwise, the progress
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meetings will occur weekly on Wednesday mornings at 10 am
during the active sediment removal activities, with the first
weekly progress meeting scheduled the second Wednesday
after initiation of construction activities. The Working Group
will distribute (via email) a meeting agenda prior to meeting
and distribute meeting notes in the form of a weekly progress
report after the meeting to attendees (via email).The standing
agenda for the meeting will be as follows, unless modified
otherwise:

1.

Safety

2. General Progress of the Work

6.
7.
8.

a) Work performed prior week
b) Work planned for upcoming week
c) Results of geotechnical monitoring, visual
inspections and confirmation sampling of
excavated canal zones
d) Results of water quality monitoring
e) Air monitoring results
f) Schedule update
Work Approvals
a) Listing of completed canal zones awaiting EPA
acceptance and approval
b) Listing of completed canal zones that have been
accepted and approved by EPA.
c) Schedule for expected visual inspections and
confirmation testing for the upcoming week.
Issues and responses
a) New issues, actions taken, and proposed final
resolution
b) Status of outstanding issues and resolution
Revisions and/or addendums to SAP/QAPP and other
EPA approved documents
a) Status of outstanding reviews and approvals
b) New proposed changes and modifications for EPA
review and approval
Meeting schedule
Other issues
Site Walk.

Visual Inspections - The Working Group’s Representative(s)

will provide advance notice to the agencies’ representative
during each Weekly Progress Meeting as to when zone(s) of the
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canal are anticipated to be ready for visual inspection during
the upcoming week, with the intent that the inspections will
occur within 24 hours of completion of removal within each
zone. Once the visual inspection is complete, the Working
Group will initiate confirmation sampling and analysis. The
tabular log presented as Figure 3-1 will be used to record the
work progress, visual inspections and confirmation sample
results for zones of the canal. This tabular log will be attached
with the weekly progress reports described above to assure
weekly understanding of the work progress

Confirmation Testing and Zone Acceptance- Confirmation
samples will be collected from each zone after visual
inspection. During the Weekly Progress Meeting following
receipt of confirmation testing data, or earlier if requested by
the Working Group, confirmation sampling data will be
reviewed by the agencies to determine whether the removal
work in the zone is complete in accordance with the
SAP/QAPP (pending data validation through the QA /QC
sample analysis). The intent is for the agencies to make the
determination during the Weekly Progress Meeting to the
degree reasonably possible so that the work in the canal can
continue in an expeditious manner. Zones accepted as
complete will be documented as such in the Weekly Progress
Report. Zones not passing the performance standards will be
further addressed as detailed in Section 3.2. Once a zone is
accepted by the agencies, as documented in a Weekly Progress
Report, canal water can be re-introduced back into the zone
without further agency review and approval (pending data
validation through the QA /QC sample analysis).

Monthly EPA Acceptance Memoranda - EPA will provide
monthly written acknowledgement of the agencies” acceptance
of completed zones as documented in the Weekly Progress
Reports.

Prefinal Inspection and Report - The Working Group and the
agencies will schedule a prefinal inspection of the project.
Within fourteen (14) days of the inspection, a prefinal
construction punchlist shall be submitted to EPA. The prefinal
construction punchlist shall include a summary of the
outstanding construction items, actions required to resolve
items, completion date for these items, and a proposed date for
final inspection.
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e Final Inspection and Report. Within thirty (30) days after
completion of any work identified in the prefinal inspection
reports, the Working Group, EPA and UDEQ shall schedule a
final inspection. The final inspection shall consist of a review
of all the visual inspection and confirmation sampling data and
a walk-through inspection of each punchlist item. The prefinal
inspection punchlist shall be used as a checklist with the final
inspection focusing on the outstanding construction items
identified in the prefinal inspection. Confirmation shall be
made that outstanding items have been resolved. Resolution of
all outstanding items should be documented in a Final
Construction Letter/Report within thirty (30) days of the final
inspection.

All correspondence and reporting described above will be issued via
electronic mail with the primary contacts being the following individuals
for each party. Other parties may be added to the distribution list upon
agreement by the Working Group and agencies:

e EPA - Kathryn Hernandez: hernandez.kathryn@epa.gov

e UDEQ - Elizabeth Palmer: epalmer@utah.gov

e Working Group - Laura Briefer: Laura.Briefer@slcgov.com
- Eugene Pak: EugenePak@chevron.com
- John Skance: John.Skance@bp.com

4.4 PROBLEM DEFINITION/BACKGROUND

Site background information for the canal site is provided in Section 1.1 of
this SAP/QAPP. The purpose of this SAP/QAPP is to provide guidance
for environmentally-related data collection procedures and measurements
that are scientifically sound and of known, acceptable, and documented
quality in accordance with the requirements of the project.

4.5 PROJECT/TASK DESCRIPTION

The SAP/QAPP addresses field work verification to be performed during
the residual sediment removal. All confirmation samples will be analyzed
for the parameters outlined in Section 3.4 of this SAP/QAPP. Sampling
activities and all associated procedures are described in detail in this
SAP/QAPP.
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4.6 QUALITY OBJECTIVES AND CRITERIA FOR
MEASUREMENT DATA

The Data Quality Objectives (DQO) process is a series of planning steps
based on the scientific method that are designed to provide the type,
quantity, and quality of environmental data used in decision-making that
are appropriate for the intended purpose. The DQO process is intended
to:

e (larify the intended use of the data

e Define the type of data needed to support the decision

e Identify the conditions under which the data should be collected

e Specify tolerable limits on the probability of making a decision error
due to uncertainty in the data

The goal of the DQO process is to “help assure that data of sufficient
quality are obtained to support remedial response decisions, reduce

overall costs of data sampling and analysis activities, and accelerate

project planning and implementation.”

The DQO process specifies project decisions, the data quality required to
support those decisions, specific data types needed, data collection
requirements, and analytical techniques necessary to generate the
specified data quality. The process also demonstrates that the resources
required to generate the data are justified.

The DQO process includes the following principal Data Quality Indicators
(DQI): Precision, Accuracy, Representativeness, Comparability, and
Completeness (PARCC).

Precision: Precision is a measure of agreement among replicate
measurements of the same property, under prescribed
conditions.

Accuracy: Accuracy is a measure of the closeness of an

individual measurement or the average of a number
of measurements to the true value.

Representativeness: Representativeness is a measure of the degree to
which data accurately and precisely represent a
characteristic of a population parameter at a sampling
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point or for a process condition or environmental
condition.

Comparability: Comparability is the qualitative term that expresses
the confidence that two data sets can contribute to a
common analysis and interpolation.

Completeness: Completeness is a measure of the amount of valid
data obtained from a measurement system as
expressed as a percentage of the number of valid
measurements that should have been collected.

The DQO process consists of the following seven steps:

Step 1: State the Problem

Verify that residual sediment has been adequately removed from the
Canal Bottom to meet the cleanup performance standards, and water
quality has not been degraded as a result of the work.

Step 2: Identify the Decision

This step identifies what questions the work will attempt to resolve and
what actions may result. The principal questions are:

e Has the residual sediment in the canal been removed to the extent
practicable to meet the cleanup performance standards

e Has the downstream water quality been impacted by increased
turbidity or hydrocarbon sheen during removal activities.

Step 3: Identify the Inputs to the Decision

The purpose of this step is to identify the information that needs to be
obtained and the measurements that need to be taken to resolve the
decision statement. Based on the study questions, the following
information is required:

e Chemical characteristics of residual Canal Bottom soil and whether the
concentrations are below proposed performance standards

e Upstream and downstream turbidity measurements and downstream
observations of the presence/absence of persistent hydrocarbon
sheens.
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Step 4: Define the Boundaries of the Study

This step defines the spatial and temporal boundaries of the study.

The horizontal spatial boundaries of the study are confined to the canal
easement and canal channel for Segment 1 of the NWOD Canal, starting at
Station 1000+00 and extending to Station 1038+00.

The vertical spatial boundaries for this study include zero to 6 inches
below the surface following excavation of the sediment within the canal.

The data used for decision-making will be collected during the sediment
removal process following visual inspection.

The data for decision-making include the chemical concentration results
(including both detected and non-detected values) for the media sampled
and analyzed. Constraints that could potentially interfere with data
collection are denied or ungranted access, physically inaccessible
sampling locations, and a limited number of sampling events.

Step 5: Develop a Decision Rule

The purpose of this step is to define the parameter of interest, specify the
action level, and integrate previous DQO outputs into a single statement
that describes a logical basis for choosing among alternative actions. The
parameters of interest are the concentrations of constituents identified in
the collected samples.

Step 6: Specify Tolerable Limits on Decision Errors

The following performance standards are applicable based on the planned
approach for residual sediment removal:

e TPH-DRO - 100 mg/kg (EPA Method 8015B)
e Qil & Grease - 300 mg/kg (EPA Method 1664 with Silica Gel
Treatment)

Based on discussions between the Working Group and regulatory
agencies, these performance standards will be applied without regard to
specific tolerance limits. Therefore, samples with TPH-DRO and Oil &
Grease values less than or equal to the 100/300 criteria will be considered
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to represent a passing zone of the canal, and samples exceeding the
100/300 criteria will be considered unacceptable to the agencies.

Step 7: Optimize the Design for Obtaining Data

This step identifies a resource-effective data collection design for
generating data that are expected to satisfy the DQOs. The data collection
design (sampling program) is described in prior sections of this
SAP/QAPP.
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5.0 MEASUREMENT AND DATA ACQUISITION

This section covers sample process design, sampling method
requirements, sample handling and custody, analytical methods, QC,
equipment maintenance, instrument calibration, and data management.

5.1 SAMPLE PROCESS DESIGN

The general purpose of the removal action is to remove residual sediments
in the NWOD exceeding applicable performance standards and manage
the removed sediment in a manner that limits risks to the environment.

5.2 SAMPLING METHODS
5.2.1 Sampling Equipment and Preparation

Field preparatory activities will include procurement of field equipment,
laboratory coordination, confirmation of site access, and a coordination
meeting attended by field personnel and the management team.

Sampling equipment required for the confirmation sampling will be
determined in the field and depend on whether sampling is via
mechanical or manual methods and the condition of the Canal Bottom.

5.2.2 Sample Containers

The sample containers to be used for the Canal Bottom confirmation
samples will be provided by the laboratory. The minimum sample size
will consist of two 4-ounce glass jars when both TPH-DRO and Oil &
Grease are to be analyzed and one 4-ounce glass jar when re-sampling for
only TPH-DRO or Oil & Grease is required.

5.2.3 Sample Collection, Handling and Shipment

Samples collected during this removal action consist of Canal Bottom soil
and QC samples. All sample collection procedures are outlined in
Section 3 of the SAP/QAPP.

Replicate samples will be collected, handled, and shipped in the same
manner as all Canal Bottom samples. For the purposes of this
investigation, “replicate samples” will not be a split sample, but rather, a
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replicate sample collected from approximately the same location(s) in the
canal as the confirmation sample.

Equipment blanks will be prepared and submitted for analysis prior to
and during sampling when equipment or tools are decontaminated
between sampling locations. Equipment (rinseate) blanks will be
generated in the field by pouring distilled water over a sampling device or
tool used in sampling or through a sampling tube. The distilled water will
be collected and transferred to an appropriately sized container required
for the specific analysis.

The equipment blanks will be analyzed for: TPH-DRO using SW 846
8015B modified; and Oil and Grease using SW-846 1664A.

5.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS
5.3.1 Field Sample Custody and Documentation

The information presented on each sample label will match the
information presented on the chain-of-custody. The purpose and
description of the sample label and the chain-of-custody record are
detailed in the following sections.

53.1.1 Sample Identification

A unique sample number will identify each sample collected during the
confirmation sampling.

Sample numbers will begin with the month, day, and year of collection
followed by a dash, then the sample location coordinates, and finally a set
of characters identifying the sample type. For example, a sample number
beginning with, “091011-1155+00-XX” indicates that the sample was
collected from the canal sediments on September 10, 2011 at station
number 1155+00. In the case of Canal Bottom confirmation samples, the
sample location coordinates will be replaced by the confirmation zone
identification (for example Z1014).
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A final set of characters (XX) will identify the type of sample. Sample
types may include the following;:

e (CBC = Canal Bottom Confirmation

e DS = Discrete (grab) Sample - if needed for progress sampling or
delineation of zones not passing the performance standards

e CBC (SR) = Canal Bottom Confirmation - Sample Replicate

e EB = Equipment Blank

e WB = Water Blank

The following are examples of sample identification codes:

091011-71014-CBC

e (91011 = September 10, 2011

e 71014 = Confirmation zone ID

e (CBC = Canal Bottom Confirmation

Collection of sample replicates and equipment blanks will be noted in a
bound field notebook or on the field data sheets.

091011-WB
e (091011 = September 10, 2011
e WB = Water Blank

091011-EB
e (091011 = September 10, 2011
e EB = Equipment Blank

091011-71014-CBC(SR)

e (091011 = September 10, 2011

e 71014 = Confirmation zone ID
e SR =Sample Replicate

53.1.2 Chain-of-Custody Requirements

The chain-of-custody record is employed as physical evidence of sample
custody and control. This record system provides the means to identify,
track, and monitor each individual sample from the point of collection
through final data reporting.
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5.3.1.3 Sample Delivery

The field personnel will deliver samples collected for chemical analyses to
the analytical laboratory on a daily basis. Samples collected for chemical
analysis will be transported on ice to American West Analytical
Laboratory (AWAL), 463 West 3600 South, Salt Lake City, Utah 84115,
(801) 263-8686, or an alternative, certified laboratory. AWAL will accept
samples until 6:00 p.m. and as late as 9:00 p.m., when pre-arranged.

5.3.14 Field Logbook and Records

Bound field notebooks will be maintained by the Working Group
Representative(s) documenting field activities. Records such as analytical
reports, chain-of-custody documentation, conversation records, etc., will
be maintained in a sampling information file. In addition, a field data
sheet for each sampling location will be completed and maintained in a
three-ring binder.

53.1.5 Photographs

The Working Group Representative(s) will take photographs, as
appropriate to document sample conditions encountered during the
course of the QA /QC sampling.

5.3.2 Laboratory Custody Procedures and Documentation

Laboratory custody procedures are provided in the laboratory’s QA /QC
Manuals. Upon receipt at the laboratory, each sample shipment will be
inspected to assess the condition of the individual samples. The chain-of-
custody records will be cross-referenced with all of the samples in the
shipment. Laboratory personnel will then sign these chain-of-custody
records and copies will be provided to the Working Group
Representative(s) to be placed in the project file. The sample custodian
may continue the chain-of-custody record process by assigning a unique
laboratory number to each sample on receipt. This number, if assigned,
will identify the sample through all further handling. It is the laboratory’s
responsibility to maintain internal logbooks and records throughout
sample preparation, analysis, data reporting, and disposal.
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5.3.3 Corrections to and Deviations from Documentation

Field notes will be made in ink in bound field notebooks. Any
modification to field documentation will be made in the form of a single
strikeout through the erroneous entry, initialed and dated by personnel
making the changes. The correct information shall be entered in close
proximity to the erroneous entry. Any major deviations to sampling
procedures or protocol described herein shall require the approval of the
Working Group and/or the Agencies.

5.4 ANALYTICAL METHODS REQUIREMENTS
5.4.1 Laboratory Quality Assurance Program

Samples collected during this project will be analyzed in accordance with
standard EPA and/or nationally accepted analytical procedures.
Depending on the initial concentration, the sample may need to be diluted
at the analytical laboratory in order to adhere to method standards for the
requested analysis. The analytical laboratory will adhere to all applicable
QC requirements established in their QA /QC plan.

The laboratory reporting limits (minimum detection limits (MDL) and
practical quantitation limits (PQLs) for this sampling are included in
Attachment A of the SAP/QAPP. Because of the oily nature of the
sampled media, the reporting limits for organic analyses of the Canal
Bottom samples may be higher than those provided in Attachment A. To
limit the effects of interferences, the laboratory may modify the extraction
and/or the analytical methods and/or fine-tune the instruments.
However, the laboratory detection limits will be below the cleanup
performance standards established for the site.

5.4.2 Methods

The analytical methods to be used for confirmation sampling are listed
below and results will be reported on a dry-weight basis:

e Method 8015B - Total Petroleum Hydrocarbons
¢ Method 1664A - Oil and Grease (with Silica Gel Treatment)
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5.5 QUALITY CONTROL REQUIREMENTS
5.5.1 Field Quality Control Samples

The following types of QC samples will be collected in the field and
shipped to the laboratory for analysis:

e Sample replicates
e Equipment (rinseate) blanks

These types of QC samples are discussed below.
55.1.1 Sample Replicates

Sample replicates will be collected in the same manner as the
environmental samples. Sample replicates, when applied to confirmation
samples, measure the variability resulting from the inherent heterogeneity
of the sample, rather than laboratory variance. For this removal action,
sample replicates will be collected at an approximate rate of 10%.

A total of approximately 19 samples have been proposed for the Segment
1 Canal Bottom confirmation sampling. Therefore, based on a 10% QC
goal, a total of two replicate samples will be collected for the Canal
Bottom confirmation sampling. If additional Canal Bottom confirmation
samples are required based on initial samples not meeting the cleanup
levels, the number of additional QC samples will be determined at that
time using the 10% QC goal.

5.5.1.2 Water Blanks and Equipment (Rinseate) Blanks

Two water matrix blanks and two equipment blanks will be collected and
submitted for analysis. The water matrix blanks consists of analyzing the
distilled water to be used for decontamination procedures, prior to
performing the removal action. The purpose of the water matrix blanks is
to investigate for any contaminants contained in the water that could
cross-contaminate any QC samples. The equipment blanks consist of
distilled water collected by containing the sampling equipment rinse
water after equipment decontamination for aqueous and solid samples.
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5.5.2 Laboratory Quality Control Samples

American West Analytical Laboratory or other certified laboratory will
follow all laboratory QC checks, as defined in the analytical methods. QC
data are necessary to determine precision and accuracy and to
demonstrate the absence of interferences and/or contamination. Each
type of laboratory-based QC sample will be analyzed at a rate of 5%, or
one per batch (a batch is a group of up to 20 samples analyzed together),
whichever is more frequent. Results of the QC will be included in the QC
package and QC samples may consist of laboratory blanks, laboratory
replicates, MS/MSDs, and/or LCS/LCSDs, whichever are applicable, and
any other method-required QC samples. The laboratory will provide a
Level III data package with a case narrative to enable review of the
laboratory’s quality control.

Blank samples will be analyzed to assess possible contamination so that
corrective measures may be taken, if necessary and practicable. Replicate
samples are aliquots of a single sample that are split on arrival at the
laboratory or upon analysis. Results obtained for two replicates that are
split in a controlled laboratory environment may be used to assess
laboratory precision of the analysis. MS/MSD and LCS/LCSD analyses
may be used to determine both precision and accuracy. Both normal and
QC samples will be spiked with surrogate compounds, when applicable.

5.5.3 Internal Quality Control Checks

Internal QC checks will be conducted throughout the project to evaluate
the performance of the project team during data generation. All
laboratory QC samples must be analyzed using samples from the NWOD
Project, if applicable (i.e., laboratory replicates, MS/MSDs).

All project deliverables will receive technical and QA reviews prior to
being issued to the client, if required. Review forms will be maintained in
the project file.

5.6 EQUIPMENT MAINTENANCE PROCEDURES

All laboratory equipment will be maintained in accordance with the
laboratory’s QA /QC Plan.
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5.7 INSTRUMENT CALIBRATION PROCEDURES AND
FREQUENCY

Calibration of field and laboratory instruments is addressed in the
following subsections.

5.7.1 Field Instruments

The turbidity meters will be inspected and calibrated on a routine basis in
accordance with the manufacturer’s recommendations and operation
manuals.

5.7.2 Laboratory Equipment

Calibration of laboratory equipment will be based on written procedures
approved by laboratory management. Instruments and equipment will be
initially calibrated and subsequently continuously calibrated at approved
intervals, as specified by either the manufacturer or more updated
requirements (e.g., methodology requirements). Calibration standards
used as reference standards will be traceable to the EPA, National Institute
of Standards and Technology, or another nationally recognized reference
standard source.

Records of initial calibration, continuing calibration and verification,
repair, and replacement will be filed and maintained by the laboratory.
Calibration records will be filed and maintained at the laboratory location
where the work is performed and may be required to be included in data
reporting packages.

5.8 DATA MANAGEMENT

Analytical sample results and QC data will be delivered to the Working
Group and or its Representative(s) as hard-copy data reports. Electronic
copies of all project deliverables, including graphics, will also be provided
to the Working Group and its Representative(s). Electronic files will be
routinely backed up and archived. The Working Group Representative(s)
are responsible for project documents in their possession while working
on a particular task.

The analytical results will be provided to the regulatory agencies with
Progress Reports as required by the AOC.
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6.0 ASSESSMENT AND OVERSIGHT
6.1 ASSESSMENTS AND RESPONSE ACTIONS

Performance assessments are quantitative checks on the quality of a
measurement system and may be used for analytical work. System
assessments are qualitative reviews of different aspects of project work to
check on the use of appropriate QC measures and the functioning of the
QA system. Neither a performance nor a system assessment is currently
scheduled for this project. Unless a project exceeds one year, an office
system assessment is not required.

Response actions will be implemented on a case-by-case basis to correct
quality problems. Minor response actions taken in the field to
immediately correct a quality problem will be documented in a field
logbook and verbally reported to the Project Coordinator.

The Working Group Representative(s) will be responsible for overseeing
performance assessments and any response actions connected with the
removal action.

6.2 REPORTS TO MANAGEMENT

QA reports will be provided to the Working Group whenever major
quality problems are encountered. Field staff will note any quality
problems in a logbook or other form of documentation.

Topics to be summarized regularly may include:

e Activities and general program status

e Project meetings

e Corrective action activities

e Unresolved problem

e Significant QA /QC problems not included above
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7.0 DATA VALIDATION AND USABILITY

Laboratory results will be reviewed for compliance with the project
objectives. Data validation and evaluation are discussed in the sections
below.

7.1 DATA REVIEW, VERIFICATION AND VALIDATION

The data will be reviewed to confirm that the samples were collected
according to the specifications presented in the SAP/QAPP. Specific
SAP/QAPP criteria to be followed include: sampling design, sampling
collection procedures, sample handling, analytical procedures, quality
control procedures, and data reduction and processing.

7.2 VERIFICATION AND VALIDATION METHODS

The data will be validated by determining if the data satisfy the
SAP/QAPP-defined user requirements and verifying that conclusions can
be correctly drawn from the project data. The Working Group
Representative(s) will be responsible for overseeing that data validation
and verification are completed. The EPA document Guidance on
Environmental Verification and Validation (EPA QA /G-8) will serve as a
guideline for all verification and validation procedures (EPA, 2001). After
validation and verification, it will be determined by the Working Group
Representative(s) which data are usable for their intended purposes. All
data will be reported and justified, if eliminated.

7.3 RECONCILIATION WITH USER REQUIREMENTS
The EPA document Guidance for Data Quality Assessment (EPA QA /G-9)

will serve as a guideline for evaluating data for fitness in decision making
(EPA, 1998).
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Figure 3-1 (Revised Nov. 7, 2011)
Visual Inspection and Confirmation Sample Results Summary
NWOD Project - Segment 1

Salt Lake City, Utah

Report Date:

Zone Stationing Length Composite Sample Visual Inspection Passed Confirmation Sample Results
D Ft. Working Group Agency TPH-DRO Oil & Grease Zone Status Notes
Start End Subzones| Aliquot (Date) (Date) (100 mg/kg) (300 mg/kg)
Z2-1002A | 1001+80 1003 120 1 3 Before first dam
Z2-1004 1003 1005 200 2 6
Z2-1006 1005 1007 200 2 6
Z2-1008 1007 1009 200 2 6
Z-1010A 1009 1010 100 1 3 End of Test Section
Z-1010B 1010 1010+50 50 1 3 Up to Tesoro So. Pipeline
Z-1010C | 1010+50 1011 50 1 3 Tesoro So. Pipeline
Z2-1012 1011 1013 200 2 6
Z2-1014 1013 1015 200 2 6
Z2-1016 1015 1017 200 2 6
Z2-1018 1017 1019 200 2 6
Z2-1020 1019 1021 200 2 6
Z2-1022 1021 1023 200 2 6
Z2-1024 1023 1025 200 2 6
Z2-1026 1025 1027 200 2 6
Z2-1028A 1027 1028+20 120 1 3 Up to Tesoro No. Pipeline
Z2-1028B | 1028+20 1029 80 1 3 Tesoro No. Pipeline
Z-1030 1029 1031 200 2 6
Z2-1032 1031 1033 200 2 6
Z2-1034 1033 1035 200 2 6
Z2-1036 1035 1037 200 2 6
Z-1038A 1037 1038 100 1 3 Lift Station

Confirmation Zones - Each Zone is normally 200 feet long, measured along the canal; partial Zones exist at the start and end of the canal and at TESORO pipeline crossings.
Zone ID - Based on the station at the mid point of the zone.

Dalton, Olmsted Fuglevand, Inc.






Figure 3-2

FIELD DATA SHEET — CONFIRMATION SAMPLING
NWOD SEGMENT 1 RESIDUAL SEDIMENT REMOVAL
SALT LAKE CITY, UTAH

Sample No: -Z - -
Date (MMDDYY) Confirmation Zone Type*

Retest**

* Type: CBC (Canal Bottom Confirmation) CBC (SR) (Sample Replicate)
**Retest: First retest in zone add R1, Second retest in zone add R2, etc.

Start ‘ ‘ End
Station: | Station
North A=100 ft. =100t l\ Downstream
—_— —_—

W Subzone A Subzone B
West ~10 ft.
* Mark
Aliquot  Center ~10 ft.

Location

East

Random Offset | Random Offset

Confirmation Zone:

Date:

Sampling Time:

Composite Time:

By:

UDEQ

Sampling Method:

Excavator:

____ Other:

West (ft.) | | Analytical Results:
Center (it.) | | TPH DRO mg/kg
East (ft. 0&G mg/kg
Aliquot Time Description DRO 0&G
mg/kg | mg/kg
A-W
A-C
A-E
B-W
B-C
B-E
Comments.

Dalton, Olmsted & Fuglevand, Inc.
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Attachment A

Description of the Work

Segment 1 Residual Sediment Removal
Northwest Oil Drain Canal

Salt Lake City, UTAH

1.0 OBJECTIVE OF THE WORK

The objective of the work is to efficiently remove hydrocarbon-impacted
residual sediment to the maximum extent practical from the Segment 1
Test Section and the remainder of Segment 1 of the NWOD Canal in Salt
Lake City, Utah as required by an Administrative Order on Consent
(AOC) with Region 8 of the US Environmental Protection Agency
(EPA).The maximum extent practicable means the limits of available
technology, or the practical and technical limits. The work also includes
removal of a limited amount of non-impacted underlying native soil to the
degree required to efficiently remove impacted residual sediment.

The first phase of the work consists of sediment removal along the
Northwest Oil Drain Canal Segment 1 Test Section. The second phase
consists of sediment removal from the remainder of Segment 1. The
Segment 1 Test Section of the canal is approximately 1,000 feet long,
extending from the influent headwall at the upstream end of the open
canal to the South Tesoro Crossing (Tesoro product lines crossing the
canal). The remainder of Segment 1 is approximately 2,800 feet long and
extends from the Tesoro product lines to the Salt Lake City Corporation
lift station.

2.0  SITE DESCRIPTION

The NWOD Canal is owned by Salt Lake City Corporation. Segment 1 of
the canal is located within a heavy industrial area. The canal runs
adjacent to property owned by BP, American Oil, Tesoro and Salt Lake
City Corporation and is approximately 1400 feet downstream from the
Rose Park residential community. The NWOD Canal is important City
infrastructure providing drainage services, and receiving treated
wastewater from the City’s Wastewater Reclamation Facility (WRF)
downstream of Segment 1.
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Numerous on-site and adjacent utilities include the City’s WRF, overhead
power lines, a buried chlorine line (associated with the WRF), buried
telephone lines, buried sanitary and storm sewer lines, buried water
supply lines, buried fiber-optic lines, and buried Tesoro product pipelines
that cross over the canal at two locations.

The project area outside of the canal is composed primarily of upland
tields and saline wet meadows on the Salt Lake Valley floor. A total of 7.6
acres of wetlands are located in the vicinity of the canal. These are
hydrologically supported by groundwater and surface water runoff.

A Closed Hazardous Waste Management Facility (CHWMF), RCRA cell,
is located in the vicinity of the canal. Structures within the work area that
may impact access and maneuverability include concrete inlet structures
into the canal and within the embankment along the canal, storm drain
discharge structures, exposed active and abandoned pipelines, bridges
and culverts, monitoring wells and security fences. Over steepened banks
occur along much of the canal. Soft ground soils may be encountered in
upland areas.

The attached figures show the primary components of the work:

Figure A-1 Site Plan

Figures A-2 and A-3 Sheet Layout

Figures A-4 through A-15 Excavation Plan and Confirmation Zones
Figure A-16 Staging/Sediment Processing Area Detail

3.0 COMPONENTS OF THE WORK

The sediment removal project is composed of the activities described
below.

3.1 Mobilization

e Bringing all necessary equipment to the site to perform the work.
e Providing all labor, material, and equipment to complete
mobilization activities.

3.2 Site Work

e Marking and protecting existing monitoring wells and fences in the
work area, as well as installing required signs and temporary
utilities.

e Locating utilities prior to construction activities and protecting
utilities from damage.
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e Constructing the Sediment Processing Area (SPA) for dewatering
sediment and loading dewatered sediment for transport to
recycling facility. The SPA will be constructed with an impervious
lining and berm. The lining will be an asphalt paved surface.

e Constructing a staging area to accommodate the SPA, water
treatment facilities, import material stockpile and equipment lay
down areas, office trailers, parking, and any other support activities
to complete the work.

e Constructing an on-site water treatment facility in staging area to
reduce turbidity and remove visible sheen from Construction
Water.

e The on-site water treatment facility will pump construction water
into weir tanks, then oil/ water separators and finally sand filters
before releasing back into the canal. Residual sediment will be
transferred to the SPA for processing.

e Water quality performance objectives are described in Section 3.4 of
the SAP/QAPP as follows:

The turbidity measurements at the downstream station will be

compared to measurements taken at the upstream station. A net

difference in daily average turbidity less than 70 NTUs will be
considered acceptable. If a net difference in daily average turbidity
is greater than 70 NTUs or if a persistent visible hydrocarbon
sheen is observed then operational changes will be made to address
the exceedances. This may include implementing additional
controls on captured water, as well as an evaluation of the need for
additional controls or modification of the work methods.

e Flattening the over steepened canal slopes on the eastern canal
bank above water line in areas where existing slopes are steeper
than 1H:1V, and elsewhere as needed prior to draining the canal
and excavating impacted sediment.

0 The work excludes flattening slopes at the Tesoro
pipeline crossings.

0 Excavated soil from bank flattening may be used to
construct berms at the SPA, for haul road construction, if
needed, or placed elsewhere onsite as directed by the
Working Group.

e Constructing a haul road between canal excavation areas and the
SPA and between the SPA and the public streets, as required to
facilitate hauling dewatered sediment from the SPA to the Pacific
West recycling facility or other approved facility. Controls to
prevent impacted water from leaving the trucks during transport
from the excavation site to the SPA will be selected at the time of
construction. The controls will be based on the contractor’s
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3.3

equipment and methods for excavating and hauling sediment.
Possible control methods include:
0 Pumping water from the canal prior to excavation in
order to avoid putting water into trucks.
0 Pumping water from trucks prior to leaving the
excavation site.
0 Using trucks with sealed tail gates.
0 Lining trucks.
0 Tarping trucks.
If spillage from the haul trucks occurs, the contractor will be
directed to add additional control measures and any spilled
material will be immediately recovered and delivered to the SPA.
Removing and restoring the fence providing for security of the
CHWMF and protecting the monitoring wells along the eastern
canal bank.
The site work activities shall be generally complete before sediment
removal is initiated.

Water Management

Managing the two general classifications of water expected to be
generated during the work, Construction Water and Bypass Water
(Canal Water).

All construction water and water potentially in contact with
impacted sediment will be pumped through the water treatment
facility prior to discharge back to the Northwest Oil Drain.
Construction Water is subdivided into three types, each requiring
management as described below:

0 Drawdown Water.

0 Construction Contact Water includes any water that may
have come in contact with impacted sediment during the
work, such as ponded and seeped water from the bottom of
the drained canal, runoff water from stockpiled sediment,
water from dewatered sediment, and truck decontamination
water.

0 Slope Dewatering Water that is water that would be
generated by wells installed along the banks of the canal to
depress the water table adjacent to the canal. The wells are
optional and would be used if required for slope stability, as
determined by the Working Group.

Installing diversion dams to isolate the portion of the canal to be
drained, excavating a pumping pit upstream of the upstream
diversion dam, installing and operating flow bypass pumping
systems (pumps, pipes, discharge diffuser, control systems) for the
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canal flows, as well as side-channel flows into the isolated portion
of the canal, in order to provide a drained canal for sediment
excavation.

e Managing bypass system flows as follows:

0 Stage 1 Flows (Base Line Flows) from near 0 to 10 cfs will be
pumped around the drained section of canal and discharged
downstream of the City lift station.

0 Stage 2 Flows in excess of Stage 1 flows up to 50 cfs will be
pumped around the drained canal and discharged
downstream of the City lift station. These flows are
associated with moderate storm events.

0 Stage 3 Flows in excess of Stage 2 flows will be allowed to
overtop the diversion dams and flow down the canal
through the work. These flows are from major storm events
that would typically be associated with a 3-hour storm and
resulting elevated canal flows lasting on the order of 8
hours.

0 Operating the bypass system 24 hours per day once started
until directed by the Working Group to stop.

0 Bypass Water does not require treatment.

¢ Draining the canal to expose the impacted sediment for excavation.

0 Drain the water in the isolated portion of the canal at a
uniform rate of 2 feet per 24 hour period or as otherwise
directed by the Working Group. Drawdown will be
performed at a rate and method to limit sediment
disturbance and suspension.

0 Monitor the canal continuously during drawdown activities
including monitoring canal banks, pipelines, and pumps.

0 Drawdown water generated during the early canal draining
stages will be pumped from below the canal surface and
discharged directly back into the canal downstream of the
City lift station or as directed by the Working Group.

0 Drawdown water generated during the later canal draining
stages will be managed as needed through the water
treatment facility, as directed by the Working Group.

e Installing Construction Water treatment facility, pumping
Construction Water to storage tanks or water treatment facilities,
treating Construction Water to remove visible hydrocarbon sheen
and reduce turbidity prior to discharge.

e Installing and operating a Construction Contact Water collection
system to remove ponded water, seepage water, and storm water
from the bottom of the drained canal and transporting it to on-site
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3.4

water treatment facility. Construction Contact Water will be
treated to reduce turbidity and remove visible hydrocarbon sheen.
Pumping treated Construction Water to a discharge location
downstream of the City lift station.

Test Section

The Test Section will be completed prior to conducting excavation
in other portions of Segment 1.

The Test Section extends from the head of the canal near Station
1001+00 to Station 1010+00, just before the south Tesoro pipeline
crossing.

The Test Section will provide the Working Group with site specific
information regarding the following, which will be used by the
Working Group to modify the approach to excavating the
remainder of Segment 1 and subsequent sections of the canal.

0 The drop in groundwater levels adjacent to the canal in
response to draining the canal.

0 The rates of groundwater infiltration into the drained canal
and the amount and extent of water observed in the drained
canal.

0 Slope stability conditions as the canal is drained and
sediment is removed.

0 The nature of bank sloughing along the drained canal and
the effectiveness of flattening the banks prior to removing
sediment.

0 The presence and extent of heaving and running sands along
the banks and bottom of the drained canal and the
effectiveness of stabilization measures such as placement of
gravel buttress material.

0 The ability of the equipment operators to distinguish the A
Layer material from the B Layer material during excavation.

0 The methods for collecting QA /QC samples from the canal.

0 The effectiveness of visual observations to establish when
the targeted hydrocarbon impacted residual sediment has
been removed to the maximum extent practical from the
canal, as confirmed by chemical testing of the exposed Canal
Bottom soil.

0 The effectiveness of gravity dewatering, tilling, and disking,
and drying of the excavated sediment to meet the
requirements for transport and recycling.

0 The nature and concentrations of air emissions during
sediment excavation and stockpiling.
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3.5

0 The ability to coordinate with Tesoro actions or non-actions
and the impact of NWOD work on Tesoro pipeline
crossings.

The Test Section air quality monitoring strategy will be no visible
dust. The contractor will apply dust suppression (water trucks)
during excavation and hauling as required to meet the visible dust
criteria. The Working Group will also implement a VOC
monitoring program to observe potential releases that could affect
residential populations within a %2-mile of the work area.

The Test Section storm water control will be to collect and treat in
the on-site water treatment facility any storm water that may have
been in contact with impacted sediment either in the SPA or within
the canal. Storm water controls elsewhere on the site will be
standard erosion control measures including silt fences, hay bales,
tarps, etc. Storm water will be directed away from the canal and
SPA to the extent practicable.

The information generated during the Test Section may be used by
the Working Group to modify the remainder of the Segment 1 work
and design. A break in the excavation is planned following
completion of the Test Section for the Working Group, Contractor,
EPA, and UDEQ to evaluate the Test Section findings and prepare
any necessary modifications to the work for the remaining
excavation.

Sediment Excavation

Excavating impacted sediment and a limited amount of non-
impacted underlying material from the canal, including the Test
Section.

0 The canal is infilled with sediment typically consisting of
black to brown, unconsolidated, wet clay with an obvious
hydrocarbon odor (A Layer Material). The A Layer Material
is immediately underlain by native material typically
consisting of tan to gray fine-grained soil (silts and clays)
with occasional sand stringers and some apparent iron oxide
staining (B Layer Material).

Removing the A Layer Material to the maximum extent practical, as
well as up to one foot of the B Layer Material, if necessary to meet
the objectives set forth in the in the QAPP.

0 The A Layer is visually distinct from the B Layer (A Layer
dark brown to black, wet and soft with obvious hydrocarbon
odor and/ or sheen; B Layer lighter color, more firm).

0 The Working Group will utilize visual observations to direct
the extent of removal by the Contractor.
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3.6

3.7

Loading excavated materials into trucks and transporting the
material to the SPA.

Sediment Handling, Transport, and Recycling

The excavated material is considered to be “non-hazardous” based
on the evaluation of the sediment by Stantec (2001). Full depth
sediment samples were collected at 500 foot centers along the canal.
None of the laboratory results indicated hazardous characteristics
(reactivity, corrosivity, ignitability, and toxicity), and the analytical
results meet disposal facility acceptance criteria for non-hazardous
waste landfill.

Stockpiling the excavated material in the SPA until sediment is
suitable for transportation and off-site recycling by natural
dewatering (gravity and evaporation) or enhanced dewatering
(tilling/ disking or addition of drying agents to sediment).
Stockpiled sediment will be covered with plastic tarps during rain
to prevent adding water to the sediment within the SPA.
Operating and maintaining the SPA. The SPA is bermed to contain
water draining from the sediment as well as storm water. All SPA
water will be pumped to the water treatment facility. The final
SPA configuration and operation will be selected based on input
from the selected contractor, in order to facilitate adequate drying
of the sediment for off-site transport.

Adding solidification agents to excavated sediment, as needed or at
the direction of the Working Group.

Loading dewatered sediment into trucks, covering with tarps, and
transporting to the Pacific West recycling facility for beneficial
reuse or to other approved location.

Demobilization

Removal of all equipment, supplies, and facilities from the work
areas, except as specified to remain on site.

Restoring all impacted areas outside of the canal, to pre-work
conditions.

Stabilizing and vegetating flattened and disturbed canal slopes
above the ordinary water line. Some revegetation work may have
to be delayed until the growing season in the spring.

Restoring any impacted wetlands to pre-impact elevations and
conditions with wetland suitable materials and replanting with
wetland plants. Some restoration work may have to be delayed
until the growing season in the spring.
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3.8

3.9

Removing impacted sediment and all debris from SPA after
sediment dewatering is complete. Confirmation samples will be
collected from SPA and haul road surfaces to identify and remove
any impacted materials during demobilization. The SPA will be
left largely intact for use during future NWOD Canal sediment
removal projects (i.e., Segments 2/3). Once the SPA is demolished
the subgrade will be tested to demonstrate no impacted material
remains.

Removing the by-pass pipelines off-site is not included in
demobilization work. These pipelines will be stored on site as
directed by the Working Group and reused in future NWOD Canal
sediment removal projects.

Slope Stability Monitoring and Corrective Actions

The Working Group will monitor:
0 Groundwater levels adjacent to the canal during and
following canal draining.
0 Slope stability during the work.
The Working Group will direct slope mitigation measures, if
required, that may include:
0 Further flattening of bank slopes.
0 Constructing gravel buttresses at the toe of slopes.
0 Installing well point system(s) adjacent to canal to remove
ground water in order to increase slope stability.
0 Increasing set back distance from edge of bank to the
location of construction equipment.
The Contractor shall provide crane mats or similar to increase load
distribution from construction equipment to limit the potential for
slope failure.

TESORO Product Pipelines (Still under final development)

A Tesoro petroleum tank farm is located along the west side of
Segment 1 of the canal.
Tesoro pipelines from the tank farm cross the canal at two locations
within Segment 1. The exact location of buried pipelines is to be
established by Tesoro prior to performing any site construction
work.
0 South Crossing: Multiple Tesoro pipelines carrying refinery
related products cross the canal and move east away from
the canal.
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0 North Crossing: Multiple Tesoro pipelines carrying refinery
related products cross the canal then turn and travel parallel
to the east side of the canal for approximately 650 feet and
then turn slightly to the east at an angle away from the canal.

Tesoro Pipeline Crossing Excavation

0 A Tesoro retained contractor working under the direction of
Tesoro is anticipated to stabilize pipeline crossings, as
deemed necessary by Tesoro. Working Group or Tesoro to
excavate sediment at the North and South Tesoro pipeline
crossings while the canal is drained.

0 The Working Group will provide and operate trucks to
receive sediment removed at the pipeline crossings, then
transport, stockpile, dewater, load, and transport the
material for recycling.

The Working Group will require its contractor to meet or exceed
Tesoro requirements for road crossings over buried Tesoro
pipelines. Except for crossings, the Contractor will not locate truck
haul routes over buried Tesoro pipelines that parallel the canal.
This may require removal of existing fences or construction of haul
roads within wetlands at some locations.

The Working Group will require its contractor to meet or exceed
Tesoro requirements for equipment working over buried Tesoro
pipelines.

SCHEDULE

The following schedule is anticipated for the work to be updated based on
progress of the work.

Notice to proceed with removal action - August 15, 2011

Test Section - September 1-30, 2011

Evaluation of Test Section Results and Potential Work Modification
- October 1-15, 2011

Complete remaining Segment 1 Work October 15, 2011 - December
15, 2011.
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Attachment B
Method Detection Limits (MDLs) and Practical
Quantitation Limits (PQLs)





From: Pat Noteboom [mailto:Pat@awal-labs.com]
Sent: Monday, June 06, 2011 10:56 AM

To: Kristopher Benson

Subject: RE: Need MDL & PQL Data

Kristopher,
The table below summarizes the information you requested.

TEST Water MDL (mg/L) | Water PQL (mg/L) Soil MDL (mg/kg) Soil PQL (mg/kg)
0&G SGT 1664A 13 3.0 44 150
TPH-DRO 8015D 0.23 0.50 16 20

Let me know if you need anything else.
Pat

Patrick Noteboom
SENIOR CHEMIST/MARKETING MANAGER

TEL: (B01) OR(888) 263-8686
DIRECT LINE: (801) 263-868B4 EXT. 105
CELL: (BO1) 750-25685

EMAIL: pat@awal-labs.com

Americon West

AMERICAN WEST ANALYTICAL LABORATORIES
463 W. 3600 S.
SALTLAKECITY. UT 84115

www.awal-labs.com






0l & Grease

Amalbvtical Mechod: 1964 Analyocal Dace: 010693 Prep Metbod: NA Prep Dare: MA
Marrie-  Water Instrument IT: N4 Standard ID: 0G-5501-145
Component Targ & Fep £ Rep 3 Fap 4 Feps | Haph Rep 7 WOC | PGLC [Techs
T & (=rease | =g gl L3 5} oE R 13 EX-3 =0 247 3 F |
il & Grense
Amalbvtical Mechod: 1964 Analytcal Dace: 107192 Prep Metbod: NA Prep Dare: MA
Marrie- 5ol Instrument IT: N4 Standard IT: OG5501-12.0
Componsmnt Targst Rep 1 Rap 2 Rep 3 Rap 4 Rap 5 Rap & Rep 7 MOL | PGL [Tachs
Oll & Grease |OEE) ZmgKg 21 225 208 1.73 135 18 1.75 0554 150 oH
il & Grense
Amalbvtical Mechod: 1964 Analyocal Dace: 010793 Prep Metbod: NA Prep Dare: MA
Marrie-  Water Instrument IT: N4 Standard ID: 0G-5501-14F
Component Targst Rep 1 Raep 2 Rep 3 Rap 4 Rep 5 Rap & Rap 7 MIDL POL |Tachs
Cll & Greage (00F) 4mgl 6.1 E1 6.7 6.1 6.0 26 4.3 2.36 3 PR
0l & Crreaze
Amalbvtical Mechod: 1964 Analyocal Dace: 010793 Prep Method: NA Prep Dare: MA
Macrix-  Seil Inztrumnens ID: A Standard ID: DG-5501-145
Componsmnt Targst Rep 1 Rap 2 Rep 3 Rap 4 Rap 5 Rap & Rep 7 MOL | PGL |Techs
TE3EE [ ] MOmgky | Fes TTaE e =22 = i 2361 T o5 50 | P
TFH - DRO
Arnbyoos Method: 53158 Annbyticals Date: 010793 Prep Method: micro-sxtraction PrepDate: 010703
AMardz: Water Insrrument T0: LS Standard ID: TPH MDL SPE $00us'ml. 17713
COmMpoTian Tangat Bp REp 2 Fap & FEp £ Rep s | ReEp& Fap 7 PGl | Techs |
TPH- DRO 25 ug 0BE39E2 | 0752253 | 0.674307 | DuBD250 | 0845753  0LBT2E5 | 0654013 (0272577 | O5Smgl | EKET

Cenversion factor not applied to resalts





Qil& Grease

Analbyicn [Elsdhed: 1664 Analytica| Data 01/06/m3 Prop Elathed: MA Prep Dt ITA
Matric  Water _ Instrument I A _ _ Standard I 0C9501-14-B _
Componant Targat Rap 1 Rap 2 Rap 3 Rap 4 Rap 3 Rap & Rap 7 Rap 8 MOL | Techs
UTE L e aie L) tmg'L a0 6.1 GBh aM [N} [%:] all e FR |
Oil& Grease
Anabtica [Idadhad: 1664 Analytical Date 010821002 Prep Klechad: TA Prep Dater [TA
Blatric  Hail In strur st I [TA Standand It QC=8501-12_0
mponan o8 P WP 2 Fop 3 Tep 4 P op WP Fep o MLC | Techs
Oll&G ease DGE) Zmgrl 2.1 2235 215 173 1583 14 1.753 059 OH
0il& Creace
Anabtica Bdethod: 1664 Analytical Date a1/oToa Prep Klethad: TA Frep Dhier TA
Tlatric  Water In strum st ITE ITA Standard Ik O9501-14-B
oM pone Nt L] P T TR Tep 4 P BpR | Nepr Fep o ML ol
Oll& Greate DGF) tmol 6.1 &1 67 6.1 6.0 5k L3 236 PR
Anabtica [Idedhad: 1664 Analytical Date o1/oToa Prep Blethad: TA Prep Dater A
s‘il — — — - — P ———
Componant Targat Rap 1 Rap 2 Rep 3 Rap 4 Rap 5 Rep B Rap 7 Rap B MCL | Techs
200 mg/L ek =) R =0 T8e.T el i 2331 =o5 1] PR |













